[Effect of the ventricular preload on the basal and stimulated coronary circulation of the isolated rat heart].
Langendorff perfused isolated rat heart is a common model for coronary blood flow study. Left ventricular preload can both increase coronary blood flow by direct inotropic effect or decrease it by rising transmural tension. Experiments were designed to determine optimal preload conditions for observation of basal (CBF) and 5-hydroxytryptamine (5-HT) stimulated coronary blood flow (SCBF) in the isolated rat heart model. Rat hearts (n = 6) were harvested and stabilized in the Langendorff apparatus and a left ventricular balloon was inserted and inflated at different volumes (0.05 to 0.4 ml) to stimulate preload. Left ventricular systolic (LVSP), diastolic (LVDP), myocardial oxygen consumption (MVO2) and extraction (MEO2) were also measured. Under basal conditions, optimal LVSP was obtained at 0.2 ml (111 +/- 15 mmHg). MVO2 was optimal at 0.2 ml of preload and decreased thereafter while MEO2 remained stable. Optimal CBF was reached at 0.2 ml of preload. Under 5-HT stimulation, CBF increased significantly (CBF: 8.2 +/- 0.6 ml/min vs SCBF: 16.4 +/- 1.0 ml/min, p < 0.01) while left ventricular hemodynamics did not differ from basal observations. At preload volume > 0.2 ml a significant drop in SCBF was observed (0 ml: 16.4 +/- 1 ml/min vs 0.4 ml: 11 +/- 1 ml/min, p < 0.01). MVO2 and MEO2 followed the same pattern observed under basal conditions. In basal and stimulated conditions, a hyperemic flow was also seen after deflation of the balloon with preload > = 0.2 ml in both CBF and SCBF suggesting myocardial oxygen debt. We conclude that in the Langendorff model preload affects coronary flow under both basal and 5-HT stimulation. A volume > 0.2 ml for rats of 350-400 g can impede CBF and generate myocardial oxygen debt as suggested by a decreased MVO2 and a post-deflation hyperemic flow. Left ventricular preload should be maintained under 0.2 ml for optimal coronary blood flow study in the Langendorff perfused rat heart model.